solutions on the growth of some moulds. Concerning higher plants, WIELER observed in one case1) the recovery of Vicia Faba and Phaseolus multiflorus from the plasmolysis caused by sugar solutions, while in the other case2) he noticed the deformation of the roots of the latter plant when put into glycerin solutions. STANGE3) showed in his "Beziehungen zwischen Substratconcentration, Turgor und Wachsthum bei einigen phanerogamen Pflanzen" the adaptation of Phaseolus vulgaris, Pisum sativum and Lvpinus alms to plasmolyzing agents. TRue experimented upon the influence of a sudden change of turgor on the growth of Vicia Faba.
In the animal world, SCHMANKEWITSCH5) came to the conclusion that Branchipus stagnalis which lives in fresh-water changes into Artemia Milhauseni in brackish water, and then again into Artemia sauna in salt-water. That the larvve of sea-urchins are also deformed by various solutions of chemical substances has been shown by the experiments of ITERBsT.6) There is no doubt that infusoria are like other organisms, also influenced by change in the concentration of the substratum, and within a certain limit, a more or less accommodation to the new medium takes place. But then, to what extent would they accommodate themselves to that medium ? And again, what change is brought about to the bodies of these organisms ? COHN7) observed in his early investigations that a sudden change of the concentration of the medium was injurious or fatal to them. FABRE-DOMERGUE1) noted that the reserved materials found in the bodies of infusoria appeared and disappeared according as the external conditions might be favourable or unfavourable to them. BOKORNY2) found certain changes in their bodies when subjected to the action of some basic substances. But a more detailed study on the effects of the changed medium upon them has not yet been made.
I began to investigate this subject from the spring of last year in the Botanical Institute of the Imperial University, and will now make a preliminary note of some of the results of my experiments.
I selected milk-sugar, cane-sugar, 3) grape-sugar, glycerin and common salt as the external media to be used, while the infusoria Colpidium colpoda, Chilomonas paramcecium,, Eugiena viridis, Paramcecium caudatum and Mallomonas sp. were chosen as bodies for the investigation.
The experiments now described were made by a sudden transfer of the organisms from the normal medium to an abnormal one, those in which gradual change of the concentration of the medium is made being still in course of investigation, and it may be proved to be the case that the degree of accommodation given here is in reality much lower than that when gradual change is made. 4)
The examination of each culture was made at the end of1-5days, was repeated several times, and every time carefully compared with the control-culture.
Colpidium colpoda.
In milk-sugar solution the organism was found to survive in 1-10% concentrations. In1-2%solutions nothing remarkable was observed, but in a4% solution the vacuoles increased in size and the body enlarged itself and became somewhat rounded. In solutions above 6% the vacuoles greatly enlarged and increased in number, giving the body of the organism an extremely plump appearance. In the case of cane-sugar the organism survived in1-8% solutions. In a3% solution the vacuoles became larger and the body began to be rounded. In solutions above5% these changes were more noticeable.
In grape-sugar it survived in1-7% solutions, and behaved much as in the preceding medium.
In glycerin it was found to survive in1-5% solutions, changes like the last being produced by solutions of3% and stronger.
In common salt it survived up to1/2%, solution.
Chilomonas parammcium
The organism survived in1-8% milk-sugar solutions. In a4% solution the corpuscles became larger and the body increased both in breadth and thickness while it rather decreased in length. In an8% solution these changes were the most remarkable.
Of the1-7% cane-sugar solutions in which it could survive, those above3% produced changes on its body like those caused by milk-sugar. This organism seemed to adapt itself well to1-6% grape-sugar, 1-4% glycerin and1/10-2/5% common salt.
Euglena viridis.
Solutions of 1-17% milk-sugar, 1-13% cane-sugar, 1-11% grapesugar, 1-5%?. glycerin and more than2% common salt were found to be suitable to the life of this organism. Its body is highly metabolic, so that no distinct change except the enlargement of the corpuscles could be observed.
Paramoecium
caudatum.
This organism was found to survive in1-8% milk-sugar, 1-7% cane-sugar, 1-5% grape-sugar, 1-3% glycerin and 1/10-3/5% common salt solutions, and experienced changes similar to those observed in the case of Golpidium colpoda.
Mallomonas
sp.
Solutions of1-9% milk-sugar, 1-7% cane sugar, 1-65grape-sugar, 1-4% glycerin and1/10-3/5%, common salt were adapted to this organism, and had the usual effects.
In general, when the concentration of the external medium increased, the bodies of the organisms contracted, and then their movements which had hitherto been active became slower and slower until, they ceased entirely. In a few hours, however, the contraction of their bodies gradually disappeared and they recovered their normal condition, accommodation to the new medium now beginning to take place. Similarly, FISCHER1) found that10-30% cane-sugar, which caused strong plasmolysis on Spirillum, stopped its movement. EWART2) also observed that Bacterium Termo, which moved actively in10% cane-sugar or5% grape-sugar, lost its activity in20% cane-sugar or10% grape-sugar, and finally came to rest in30% cane-sugar or20% grape-sugar.
The higher the concentration of the solutions, the more difficult the accommodation of infusoria to them became, and when it took place the vacuoles or the corpuscles in the bodies of the organisms remained increased in size as well as in number while their bodies became much thicker, with outlines presenting a more or less rounded appearance.
Of the five external media I used the sugar-solutions proved to be the best adapted to the organisms, the highest degree of adaptation being possessed by milk-sugar, then followed cane-sugar and next grape-sugar.
Glycerin was found to be better adapted than common salt. It is evident that the action of the above substances is not due to the degree of their concentration but to their chemical nature; for the solutions which were in isotonic concentration did not have the same effect upon the organisms. Thus, in the cultures of Colpidium colpoda, for example, 8% cane-sugar, which is isotonic with8.4% milk-sugar, 4.2% grape-sugar, 2.2% glycerin and0.9% common salt, formed the highest limit, together with10% milk-sugar, 7% grape-sugar, 5% glycerin and1/2% common salt, so that the limits in the latter case were generally found to be far higher than those in the former, except with common salt where, on the contrary, the adaptation of the organism was much lower. A similar observation was made by STANGE, 3) who found that isotonic solutions caused various growth-rates in the bodies of plants. Concimions:-1) Isotonic solutions of the chemical compounds in question do not produce corresponding effects upon the bodies of infusoria. The action depends more upon the chemical nature of each substance than upon its concentration.
2) In solutions of higher concentration a contraction of the bodies takes place, which disappears after some hours, when the organisms begin to accommodate themselves to the new media.
3) Higher concentration of the medium retards the multiplication of the organisms.
4) As the concentration,of the medium increases, the movement of the organisms is retarded. 5) In sugar-solutions of higher concentration some infusoria seem to increase in size, only till a certain limit is reached .
6) The vacuoles or the corpuscles increase in diameter as the concentration of the medium becomes stronger.
7) The more the concentration of the medium increases the more rounded become the organisms.
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